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(54) IN-CYLINDER PRESSURE SENSOR 

(5 7) Abstract: 

PURPOSE: To avoid the measuring errors caused by 
temperature change based on the compression/expansion 
cycles of the in-cylinder gas of an internal combustion 
engine. 

CONSTITUTION: A communicating cylindrical hole 12, 

which is communicated into the cylinder of an internal 

combustion engine, is formed. A thin part 1 3 receives the 

pressure in this communicating cylindrical hole 12 and 

undergoes elastic deformation. A thick part 14 is not 

elastically deformed. These parts are formed in a main body 

1 0. An active strain gage 5 1 and a dummy strain gage 52 are 

attached to the thin part 13 and the thick part 14. Both strain 
gages 51 and 52 are connected to a Wheatstone bridge 
circuit. A pressure sensor for in-cylinder pressure comprises 
these parts and a pressure detecting means. A pressure-transfer partitioned body (free piston) 61, 
which partitions the inside of the communicating cylindrical hole 12 so that the movement is free in 
the direction of the hole axis, is provided in the communicating cylindrical hole 12 close to the 
cylinder than the thin part 13. The inside of the communicating cylindrical hole 12 on the far side of 
the cylinder, which is partitioned with the pressure-transfer partitioned body 61 , is filled with liquid 
70 and tightly sealed. 
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Detailed Description of the Invention: 

[0008] 

[Example] 

Referring to the drawing, one example of this invention is explained below. In Fig. 1 , 
numerical reference 1 0 indicates the main body of this in-cylinder pressure sensor and a 
communicating cylindrical hole 12 is drilled so that it may go through the center line of the main 
body 10. On the outer circumference of the lower part of the main body 10 in the drawing, a 
mounting screw part 18 is formed. The mounting screw part 18 is mounted and screwed into a 
screw hole for measuring in-cylinder pressure in the cylinder head of an unillustrated internal 
combustion engine. In the upper portion of the main body 1 0, a thin part 1 3 and a thick part 14 are 
formed. The thin part 13 is thin enough to be elastically deformed in accordance with the changes 
in the pressure in the communicating cylindrical hole 12 and the thick part 14 is thick enough not to 
be virtually elastically deformed despite the changes in the pressure in the communicating 
cylindrical hole 12. On the upper end 15 of the main body 10, a cap 25 is fastened against a gasket 
26 in such a way as to seal the communicating cylindrical hole 12. 
[0009] 

As shown in Fig. 1, the diameter of the communicating cylindrical hole 12 is step difference 
16 at a position below the thin part 13 and the diameter of the communicating cylindrical hole 12 at 
a position above this step difference 16 is large, uniform and smooth. A free piston 61 slidable as a 
pressure-transfer partitioned body is inserted so that it may be positioned somewhat above this step 
difference 16 and in the space above the free piston 61 is filled with a liquid 70 and its upper end is 
sealed by the cap 25. Since the internal combustion engine is heated to relatively high temperatures 
during an operation, higher-boiling substance, such as mercury, is preferred as the liquid 70. The 
free piston 61 is provided with an O ring 62, which prevents the liquid in the upper portion and the 
gas in the lower portion from leaking. In the portion below this step difference 16, a gas discharge 
hole 1 9 is drilled and a gas discharge stop valve 3 1 is provided. The step difference 1 6 is designed 
to prevent the unintentional drop of the free piston 61 and the step difference 16 can be replaced 
with a drop preventing projection or the like. 
[0010] 

As shown in Fig. 1 , an active strain gauge 5 1 is affixed to the outer circumferential surface 
of the thin part 13 and a dummy strain gauge 52 is affixed to the outer circumferential surface of the 
thick part 14. A protection case 21 and an upper portion protection case 22 are attached to the outer 
circumference of the main body 10 so as to protect the active strain gauge 51 and the dummy strain 
gauge 52 and keep the temperature conditions as identical as possible. The protection case 21 is 
provided with a lead wire attaching member 23 which supports the lead wires 56 connected to both 
of the strain gauges 51 and 52. Both lead wires 56 are connected to a Wheatstone bridge circuit in 
an unillustrated measuring apparatus. 
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